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ABSTRAC T. Raphionacme sylvicola is recognized 
by its climbing habit, long-petioled leaves that are 
large, soft, and thin-textured, and flowers with tri- 
seginented corona lobes. The central coronal seg¬ 
ment is strap-shaped and bifid, with the lateral seg¬ 
ments subulate and fused to the filament bases. 
Raphionacme sylvicola resembles R. monteiroae 
(Oliver) N. E. Brown and R. jlanaganii Schlechter 
in the climbing habit and flowers. Raphionacme is 
the largest genus in the Periplocoideae and consists 
of geophytie herbs with a few climbers that inhabit 
savanna, grassland, and semi-desert scrub. The oc¬ 
currence of this new climbing species in meso- 
phytic forest is thus uncommon and noteworthy. 

During a recent visit to the Kew Herbarium (K), 
the first author found a specimen that resembled 
Raphionacme Harvey in floral structure, but it 
could not be identified as belonging to one of the 
known species. This specimen was collected by a 
MO team in northern Zambia. What makes the 
specimen unique is its uncommon habit and habi¬ 
tat. 

Raphionacme is a large genus, and the majority 
of its species are herbaceous geophytes from drier 
habitats such as semi-desert scrub, savanna, and 
grassland. Only a few species are climbers, but 
none exhibit the soft, thin-textured leaves of the 
new species, R. sylvicola, which was collected in a 
forest, probably wet. near a waterfall. Although it 
shows relationship to the other climbers by its hab¬ 
it, it remains a unique Raphionacme species, par¬ 
ticularly by its leaves and the structure of the co¬ 
rona in the flower. 

Raphionacme, with 37 species, is the largest ge¬ 
nus in the Periplocoideae; it is widespread over Af¬ 
rica and has one species in Arabia. As can be ex¬ 
pected, such a large genus is rather polymorphic 
and is adapted to a variety of environmental con¬ 
ditions in savanna, grassland, and dry scrubland. 
This new species represents a new niche, namely 
the mesophytic forest, for the genus and contributes 
to our knowledge concerning the survival strategies 


of Raphionacme. The epithet “ sylvicola” means “in¬ 
habitant oi woods.” 


Material and Methods 

An Olympus Stereo Microscope was used to 
study the external morphology of the new species. 
As no fresh, or spirit, material was available, one 
flower from each of the two Merello el al. 962 (k. 


MO) specimens was rehydrated and examined. For 


light microscopy (LM), pollen from these flowers 
was acetolyzed according to Erdtinan’s (1960) 
method, mounted in glycerine jelly, and sealed with 
paraffin wax. Samples were examined using a Zeiss 
photomicroscope. All measurements were made 
with the light microscope. For scanning electron 



microscopy (SEM), pollen was acelolyzed, 
on stubs, coated with gold, and examined under a 

Jeol Winsem 6400 microscope at 10 kV. For trans¬ 
mission electron microscopy (TEM), the rehydrated 
pollen was fixed in 1% osmium tetroxide, stained 
with 0.5% uranyl acetate, dehydrated in ethvl al- 
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cohol, and embedded in Spurr’s low-viscosity resin. 
Sections were cut with a glass knife, stained with 


uranyl acetate followed by lead citrate, and 
ined with a Philips CM 100 microscope at 60 kV. 


Rksi;i ts 


POLLEN 


The most common tetrad arrangement is rhoin- 
boidal (Fig. 1A, B), but tetragonal and decussate 
arrangements also occur. The rhomboidal tetrads 
vary from 70 to 85 (length) X 56-73 (width) gm 


with an average of 77 X 63 /urn. Individual tetrad 


8-14 


I be pollen wall is typical oi that of the other 

Raphionacme species (Verhoeven & Venter, 1988). 

The cxinc is smooth and consists of an outer distal 


stratum (tectum) subtended by a granular stratum 
consisting of granules of unequal size (Fig. 1C). The 


inner walls separating the individual grains of the 
tetrad have the same structure as the exterior wall. 
Wall bridges (Fig. ID, arrowhead) consisting of in- 
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The leaves are dorsiventral and 
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with radiating striae around stomata (Fig. 2A). The 
cuticle on the adaxial epidermis is randomly ori¬ 
ented with striae running across anticlinal walls 
(Fig. 2B). Trichomes (Fig. 2C, D) are 
and appear on both leaf surfaces. 

Although thin, the leaves did not rehvdrate well. 



res 



clear from 


sections ol poor < 


■st* sections 



v. However, it is 




tlit* 1 


eaves an 


or- 


siventral with a single palisade layer, c 



d_ 

aid 


to tliat found in 



lonacme 





< 


*_ 


Kapliionacme sylvicola Venter & R. L. Verhoev- 




en, sp. nov. TYPE: / 

Nsumbu (Sumhu) National Forest, 



<>n. 



Bav 



ev Area f08°3(VS, 30°2 ( TE). Man 


MerellcK D. K. Harden C. N. Nkhoma A M . 


Mulirno 962 (holotype. 



isotype, k) 


ace species haliitu seandente el alnjiiauto struct Ufa 

flora 1 1 H . monteiroae el ft ftanagani i si mil is, sed ah eis 
foliis mesoplotieis mollihus alqne eoronae lohulorum tri¬ 
segment at orum segrnento eentrali lorifortm profunde fiifido 
diflert. 

A ( limber. Roots unknown. Stems woody, twin¬ 


ing; 



brown, pubescent. Leaves petiolate; 


petiole 2—3 c 


long, slender, pubescent, w 



a 


cbter, /?. galpinii Schlechter, R . monteiroae (Oliver) lew reddish dentate colleters on adaxial side, with 

reddish, dentate axillary 

m 

ic. (9-) 11-13 x 


N. E. Brown, and R. procumbent Schlechter lrom intcrpetiolar rid"** 0 


u t »v, 
h' * 1 



inoister savanna and grasslands. Isobilateral leaves 
occur in species such as R. lanreolata Schinz, R 


Uctt 


rs; 



ovate to t 



1.5—6.5 cm, apex acuminate, base runeate, green 


velutina Schlechter, and R. ze 




arvev 


lrom 


above, sornew 



P 


il 


«icr green 


below, herbaceous 


more am 



md thin-textured, midrib conspicuous, lateral 





























Volume 10, Number 2 
2000 


Venter & Verhoeven 
Raphionacme sylvicola from Zambia 


171 



Figure 2. Raphionacme sylvicola. 


A. Abaxial epidermis showing radiating striae aroun< 


epidermis with randomly oriented euticle striae, 
abaxial epidermis. Scale bars: 2A—C = 10 grn. I) 


I the stomata. 

(’. Multicellular triehorne on adaxial epidermis. — 

100 pun. All from Merello ei al . 962 (MO). 


—B. Adaxial 

I). Pubescent 


veins looping toward apex, 7 to 10 per side. Infio - Nectaries interstaminal, from apex of lower corolla 
rescences axillary and subterminal, 5- to 8-flow- tube, shelf-like, greenish. Ovaries 2, free, semi- 
ered, pubescent; peduncles slender, 1.5-3.5 era inferior, many-ovuled; styles basally free, fused to- 
long; pedicels 8—12 mm long, slender; bracts nar- ward stigmatic head, ca. 2 mm long; stigmatic 
rowly ovate, 2X1 mm, apex acuminate, membra- head pentangular ovoid; pollen translators aris ing 
nous, margins fimbriate. Buds with tube funnel- from upper surface of stigmatic head, alternating 


shaped, upper part ovoid, lobes contorted to the with anthers, spathulate with receptacle broadly 
left. Flowers with gynostegium exserted from the ovate, stipe terete, viscidium sub-disc oid. Follicles 
corolla mouth. Sepals free, ovate to triangular, 1.5 and seed unknown. Figures 3 and 4. 


X 1 mm, apex acuminate, membranous, pubes¬ 
cent. Corolla with lower annular tube around ova¬ 
ry; upper tube distinct, funnel-shaped, 3 mm long, 
glabrous; lobes oblong-ovate, 4—5 X 1.5—2 mm, 
apex obtuse, outside sparsely pubescent, inside 
glabrous. Corona arising from upper corolla tube 
mouth, antisepalous, trisegmented; central seg¬ 
ment strap-shaped with apex deeply bifid, 8 mm 
long, glabrous; lateral segments inside central seg¬ 
ment, fu sed laterallv to filament bases, subulate, 
1 mm long. Stamens free, glabrous; filaments fili¬ 
form, 1 mm long, fused to inner base of corona 


Distribution and ecology . Raphionacme sylvi¬ 
cola was found climbing in forest vegetation around 
a steep, rocky waterfall at an altitude of ca. 915 m. 
The Nsuinbu (or Sumbu) National Park falls w ithin 

the Itigi dec iduous thicket, whic h is a smaller unit 
of the wetter Zambezian miombo wooc Hand (White, 
1983). The collectors regarded R . sylvicola , which 


was c< 



in December, as “uncommon. 




Disci ssion 


Raphionacme sylvicola is similar to R . montei- 
lobes; anthers basally fused with stigmatic head, rone and R. fianaganii in the climbing habit, and 
free from one another, ovate with apiculate apices to a certain extent in floral structure. However, the 
connivent over stigmatic head; pollen in tetrads. new species differs in having soft mesophytic 
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Figure 3. Raphiormnne s\h icola. —A. Stem with leaves and flowers. —B. External view of the flower. —C, Flower 
opened showing pistil, stamens, and corona lobes. All from Merello et al . 962 (K). 
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Figure 4. Structure of corona 
central segment, ant I c: lateral 

Venter UNIN-6839 (UNIN).) 


lobes of R. 
segments ol 


sylvicola (A). /?. flanaganii (B), and R* monteiroae 

one corona lobe). ( \: l fercllo e/ til. iki. B: \ 


(U) (a: petal stubs. 
(hols 190 (BUR ), 



leaves and in the form of the corona lobes. Ra- Three groups are discernible in the Periplocoi- 
phionacme sylvicola can be discerned by its climb- deae with regard to floral structure. Two of these 
ing habit, its large, thin, pubescent leaves, and its groups have a very distinct upper corolla tube, 

comparable to that found in the Apocynaceae sensu 
stricto. In the first group the upper corolla tube is 


trisegmented corona lobes of which the central 
merit is strap-shaped and deeply bifid. 


ir- 
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about ^-0 Raphionacme species tliat exhibit triseg- the bast* of the 

mented corona lobes. However, these trisegmented ter). The* second group also has a distinct upper 

* stamens arise at the corolla 



corona lobes vary quite extensively. The most com- corolla tube, but 
mon segmentation is the R. glohosa type*, in which mouth and the gynostegium is thus exserted from 



the central segment is long and filiform and the the corolla mouth (tribe Gymnanlhereae 

lateral segments short and subulate and fused lat- The third group of genera is characterized by the 

erallv to the central segment. The* less common R. absence of an upper corolla lube, and the stamens 
flanaganii type (Fig. 4B) has a long filiform central are thus completely 





segment with tie* two lateral segments curved cor- 


Venter). The authors regard the Cry 

niculate and outside the central segment. In the b*ast advanced (plesiomorphie) in 
rare R. monteiroae type (Fig. 40) the central seg- 
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ae, and t lit * last two 



as advanoec 
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inent is shorter and the lateral segments fused with morphic). Raphionacme belongs to the Gymnanth- 
the corolla lobes’ bases forming sinus pockets. Ra- ereae, and R . sylvicola is thus regarded as an 


phionacme sylvicola (Fig. 4A) is unique in having 
the central segment strap-shaped and bifid, with 
the two lateral segments inside the central segment 
and these fused to the filament bases instead ol 
directly to the central segment. Of the six climbing 
species, including R. sylvicola , all except one bc- 


advanced species with respect to its floral structure. 
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advanced in the genus because it is a 
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port toward the revision oi the Periplocoideae. We 
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